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$\varpi \mathrm{f}$ -c. \mbox{\boldmath $\tau$}-. {?} . $K$ \mbox{\boldmath $\theta$})ffi . $N$
$M$ .
$\text{ }$ . . ,
. $k$ ,
$\rho ik$ . $\chi_{\mathrm{L}}$ . , $k$ $Price_{k}(t)$
, , $\sigma_{k}$ $\tau_{k}$ . $k$
, $\gamma$ . , $\check{\text{ }}$ ,
$\alpha$ .
$t$ , $i(i=1,2, \ldots, N)$ $k(j=1,2, \ldots, K)$ $x_{ik}$ .
$x:k=1$ , $x_{ik}=0$ . , $yjk$ .
$x_{ik}(t)=1$ or 0, $(i=1,2, \ldots, N, j=1,2, \ldots, K)$ . (1)
$y_{jk}(t)=1$ or 0, $(j=1,2, \ldots, M, j=1,2, \ldots, K)$ . (2)
1 . , $i$ $k$ $(x_{ik}=1)$ , $k$
$(x_{ik’}=0, k’\neq k)$ . , $x:k$ # . ,
.
$\sum_{k=1}^{K}X:k(t)=1$ , $(i=1,2, \ldots, N)$ . $\sum_{k=1}^{K}y_{jk}(t)=1$ , $(j=1,2, \ldots, M)$ . (3)
$k$ ,
$X_{k}(t)= \dot{.}\sum_{=1}^{N}xik(t)$ , $(k=1,2, \ldots, K)$ . $Y_{k}(t)= \sum_{j=1}^{M}yjk(t)$ , $(k=1,2, \ldots, K)$ . (4)
. $k$ $Price_{k}(X, Y)$ ,
$Price_{k}(X_{k}, Y_{k})= \frac{2a_{k}}{1+\exp\{-U_{k}(X_{k},Y_{k})/T_{k})\}}$ , $(k=1,2, \ldots, K)$ . (5)
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. , $T_{k}$ $k$ . $U_{k}(X_{k}, Y_{k})$ .
$U_{k}(X_{k}, Y_{k})= \log\{\frac{1+b_{k}^{y}Y_{k}(t)}{1+b_{k}^{x}X_{k}(t)}\}$ (6)
, $b_{k}^{x},$ $b_{k}^{y}$ .
, $\text{ }i$ $k$ $C_{ik}$ , $G_{\mathrm{i}k}(t)$ ,
$\ovalbox{\tt\small REJECT}(X_{k})$ $C_{ik}$ .
$G_{ik}(t)=a_{k}-b_{k}X_{k}(t)-C_{ik}=a_{k}-b_{k} \sum_{k=1}^{N}x_{kj}(t)-C_{ik}$ , $(i=1,2, \ldots, N, j=1,2, \ldots, M)$ . (7)
, $k$ $i$ , $G_{ik}(t)$ $j$ yjGk (t) ,
xGik $(t)=Pricek(X_{k}, Y_{k})-C.\cdot k$ $(i=1,2, \ldots, N, k=1,2, \ldots, K)$ . (8)
yjGk $(t)=yj(0)-\{Price_{k}(X_{k}, Y_{k})+C_{jk}\}$ $(j=1,2, \ldots, M, k=1,2, \ldots, K)$ . (9)
. , $yj(0)$ . , $k$ (
$xGk(t)= \sum_{i=1}^{N}xG:k(t)x_{i}k(t)$ , $(k=1,2, \ldots, K)$ . (10)
$ykG(t)= \sum_{j=1}^{M}$ yGjk $(t)yjk(t)$ , $(k=1,2, \ldots, K)$ . (11)
.
3.
, , $\#^{-}\mathrm{f}\mathrm{f}\mathrm{l}$ $\urcorner \mathrm{D}$
, $t\iota_{\sim}^{\sim}$ $|_{\sqrt}\backslash$ , $R_{l}$ $j$ $Z$) $s$ $R_{l}$ \iota \neq
$\mathrm{A}\square$
$f_{ljs}(t)$ . $\mathcal{O}$) , $R_{1}$ \sim $N_{l\mathrm{j}}(t)$ $R\iota$ $N\downarrow(t)$ Z
$*1\backslash$
$f_{1j}^{market}(t)(=N\iota_{j}(t)/N_{l}(t))$ ,
$f_{lj}^{mark\mathrm{e}t}(t)= \sum_{s=1}^{S}f_{ljs}(t)$ , $(l=1,2, \ldots, L, j=1,2, \ldots, M)$ . (12)
. , $R\iota \mathcal{O}$) $s$ $N_{ls}(t)$ $R\iota$ $N_{l}(t)$ G $\text{ }*$
$f_{1s}^{typ\mathrm{e}}(t)(=N_{ls}(t)/N_{l}(t))$ ,
$f_{ls}^{type}(t)= \sum_{j=1}^{M}f_{ljs}(t)$ , $(l=1,2, \ldots, L, s=1,2, \ldots, S)$ . (13)
. , .
$\sum_{j=1}^{M}f_{lj}^{market}(t)=\sum_{s=1}^{S}f_{ls}^{ty\mathrm{p}e}(t)=1$ (14)
, $\mathrm{j}\underline{R}$ ?$\mathrm{A}\backslash \vee \mathrm{c}$ .
$\tau$
$\text{ }$ , . , $\mathrm{z}_{-}-$ ( $(t-\tau)$
. $R\iota$ \iota , $j$ $s$
$R\iota$ $f_{ljs}$ , $t$
1. $\gamma$ . , { , $\tau$
$\eta\iota_{S}$ $s$ . $(1-\gamma)$ .
2. , $\mathrm{J}_{-}$ $\alpha$ . , $s$
$\sqrt[\backslash ]{}\backslash \vee$
, $\tau$ $\text{ }$ }: $\rho\iota_{js}$ $j$ . V\supset H ,
.
, $R_{l}\sigma$) $j$ $s$ $f_{1\mathrm{j}\epsilon}$ } ,
$f_{ljs}(t+1)=f_{ljs}(t)+\alpha\{f_{ls}^{typ\mathrm{e}}(t)\rho_{l\mathrm{j}\epsilon}(t)-f_{ljs}(t)\}+\gamma\{f_{lj}^{market}(t)\eta_{ls}(t)-f_{ljs}(t)\}$ (15)
. , $\alpha(0\leq\alpha<1)$ , $\gamma(0<\gamma<1)$ [ $\text{ }$ .




$P_{lks}(t)=1+erf( \frac{G_{k}^{l}(t-\tau)-G_{0}^{l}(t-\tau)+\mu u}{\sqrt{2}\sigma})$ , $(k\in\{1,2, \ldots, M\})$
$P_{lk’s}(t)=1+erf( \frac{G_{k’}^{l}(t-\tau)-G_{0}^{l}(t-\tau)-\mu u}{\sqrt{2}\sigma})$ , $(k’\in k\backslash \{1,2, \ldots, M\})$
$s=n+1,$ $u=-q+ \frac{2(s-1)}{S-1}q,$ $n=0,1,$ $\ldots,$ $S-1(S\geq 2)$
\mbox{\boldmath $\tau$}. . $\mu$ . $u$ $q$ , $S$
. $u>0$ $k(k\in\{1,2, \ldots, M\})$ , $u<0$
$\text{ }$ $i\mathrm{f}\mathrm{f}_{\backslash }$ $k’(k’\in k\backslash \{1,2, \ldots, M\})$ . , $\mathrm{I}\mathrm{J}u$ $T$
.f $k$ $\gamma$) , $-q$ J‘E $\text{ }$ jg $k’$ . , $S=1$ $u=q,$ $s=1$ . ,
$R\iota$ $\backslash j\backslash$ $k$ , $k’$ . $.\cdot q=0$ $\text{ }$ ,7 Hogg-Huberman [7]. , $\tau$ , $\tau$
$\acute{\mathrm{f}}\overline{\mathrm{T}}$ . , $\sigma$ . $0\ll\sigma<1$ ,
$l\overline{\mathrm{z}}$ , $\sigmaarrow\infty$ $\ddagger\tilde{\mathrm{B}}^{1}’ 1$ , $\overline{(}ffi_{\backslash }$ \mbox{\boldmath $\tau$}
. $erf(x)$
$erf(x)= \frac{2}{\sqrt{\pi}}\int_{0}^{x}e^{-u^{2}}$ du (17)
, $G_{0}^{l}(t-\tau)$ $R\iota$ # $(t-\tau)$
$G_{0}^{l}(t- \tau)=\frac{\sum_{j=1}^{M}G_{j}^{l}(t-\tau)}{M}$
(18)




\mbox{\boldmath $\tau$}. $\text{ }$ . $\text{ }$. (19) $R_{l}$ , $R_{l}$ $s$
.
(15) \epsilon .f $j$ $\text{ }$ , $R\iota$ , 8 $R_{l}$
$f_{ls}^{typ\mathrm{e}}(t+1)=f_{ls}^{typ\mathrm{e}}(t)+\gamma\{\eta_{ls}(k)-f_{ls}^{typ\mathrm{e}}(t)\}$ (21)
(22)
$\text{ }$ . , $\text{ }$ $s$ $’\supset\mathrm{A}\backslash$ $\text{ }$ , $R\iota$ , $j$ R
fbrark $(t+1)=f_{lj}^{market}+ \alpha\{[\sum_{*}f_{ls^{yp}}t\mathrm{e}(t)\rho\iota j\iota(t)]-f_{lj}^{mark\mathrm{e}t}(t)\}$
.
(15) , , ,
. , R E $\mathrm{I}$
$fij_{S}(s=1,2, \ldots, S)$ , 6& .
, R $k$ ( , $k\in R_{l}$ ) $(t+1)$
$\mathrm{P}\mathrm{r}(x_{kj}(t+1)=1)=\frac{\max\{f_{l\mathrm{j}_{S}}(t+1)\}}{\sum_{j=1}^{M}\sum_{s=1}^{S}\max\{f_{l\mathrm{j}_{S}}(t\dagger 1)\}}$
.
$= \max\{f_{lj*}(t+1)\}$ , $(R_{l}\in\{1,2, \ldots, N\}, l=1,2, \ldots, L)$ . (23)
, .
4$\cdot$
$_{\vee}^{-}$ $M$ $\mathrm{x}(t)=[x_{1}(t), x_{2}(t), \cdots, xM(t)]^{\mathrm{T}}\in\Re^{M}\cross\Re^{1}$ $N\leq M$
\acute -x* $\mathrm{s}(t)=[s_{1}(t), s2(t), \cdots, sN(t)]^{\mathrm{T}}\in\Re^{N}\cross\Re^{1}$ $\mathrm{x}(t)=\mathrm{A}\mathrm{s}(t)$ $\text{ }$ .
, $\mathrm{A}$ $\Re^{N}\cross\Re^{M}$ . $\mathrm{x}(t)$ $N$
$\mathrm{y}(t)=\mathrm{W}\mathrm{x}(t)$ . , $\mathrm{W}$ $\Re^{N}\cross\Re^{M}$ .
$\mathrm{f}\mathrm{f}\mathrm{l}^{1}I\mathrm{f}\mathrm{f}\mathrm{i}\text{ }\sim-$ } $\simarrow$ \eta f . J| iQIJ ,4 J- D- . $1\mathrm{h}$ , $J(y)\propto$
$[\mathrm{E}\{G(y)\}-\mathrm{E}\{G(\nu)\}]^{2}$ . , $y$ 0, 1 , $\nu$ 0, 1 n
188
Figure 1The changing number of suPPly agents
$(\sigma_{x}=0.05, q_{x}=0.5)$ .
Figure 2The changing number of demand agents
$(\sigma_{y}=0.05, q_{y}=0.5)$ .
, $G$ 2 , $G(y)=(1/a)\log\cosh ay,$ $(1\leq a\leq 2)$ $G(y)=-\exp(-y^{2}/2)$












[9], $\mathrm{a}\mathrm{e}\sim$ [10] [11]
. $\mathrm{W}$ $\mathrm{W}^{+}$
$D( \mathrm{x}_{\mathrm{i}},\mathrm{x}_{j})=||\sum_{n=1}^{N}\{\mathrm{i}^{w_{n}^{+}},\dot{.},\frac{w_{j,l}^{+}}{\sqrt{\sum_{l_{-}^{-}1}^{N}(w_{j,l}^{+})^{2}}}\sqrt{\sum_{l-1}^{N}-(w_{l}^{+})^{2}}\}||$ (26)
. $0\leq D(\mathrm{x}:, \mathrm{x}_{j})\leq 1$ , 1 ’
.
5.
, 50 , 50 $\mathrm{A}\backslash$ 5
N .




$b_{k}^{x}=b_{k}^{y}=120$, $k=1,2,$ $\ldots,$ $5$ .
1 5 . , 500
20 . 2 5
.
Figure 3The state of market selection
$(\sigma_{x}=0.05, q_{x}=0.5, \sigma_{y}=0.05, q_{y}=0.5)$ .
Figure 4The change of market price
$(\sigma_{x}=0.05, q_{x}=0.5, \sigma_{y}=0.05, q_{y}=0.5)$ .
189







Figure 5Dynamics of average benefits for suPPly agent and demand agent
$(\sigma_{x}=0.05, q_{x}=0.5, \sigma_{y}=0.05, q_{y}=0.5)$ .
, $\mathrm{M}$ 1992 5 26 2002 10 7 500 ,
1 . ,
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